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‘Whitecap’ Method

NT= Fp x W

•NT  Total particle flux from ocean surface
•Fp   Particle productivity per area of whitecap.
•W   Whitecap fraction per area of ocean surface.

Constant. (e.g. all whitecaps are uniformly productive)
Treated as some function of 10m wind speed (U10) 



Keene et al. (2007)

Bubble Rate, L min
-1

0 2 4 6 8 10
# cm

-2
 sec

-1

0

2000

4000

6000

8000

0

50

100

150

Water - 4.0, Air - 7.5
Water - 4.4, Air - 4.0
Water - 5.0, Air - 5.5
Water - 5.0, Air - 7.3
Water - 7.5, Air - 4.0
Water - 10,  Air - 4.0

# cm
-2

 sec
-1

‘Whitecap’ Method

Fp 






=
dt
dVf



Parameterization

dt
dV

_

h

Cp

_g








=
dt
dVfFp



‘Whitecap’ Method

dt
dV

Lp

Cp

_g

Hs

Cg



‘Whitecap’ Method

dt
dV Eg



‘Whitecap’ Method

dt
dV

= EIN + ED + ENL= EIN + ED 



‘Whitecap’ Method

dt
dV

)( IND EfE =



‘Whitecap’ Method Parameters
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‘Whitecap’ Method

NT=Fp x W
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‘Whitecap’ Method
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3.41
(O’Muirchearteigh &

Monahan, 1981)

5.61
(Hanson & Phillips, 1999)

_ (W)
7.352

(Andreas & Wang, 2006)
3.74

(Hanson & Phillips, 1999)
Maximum

4.4123.00
(Several sources…)

Minimum

_ (NT)_ (HS)_ (ED)
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‘Whitecap’ Method

4.85

4.41 < NT (Vʼ,W) < 7.35

3.41 < NT ( C ,W) < 5.61

NT=Fp x W

FP = constant



Long [2008] (# m-2 s-1)

Gong [2003] (# m-2 s-1)

NT=f(U10
4.85)

NT=f(U10
3.41)
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